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(54) FUEL INJECTION SYSTEM 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide a fuel injection 
system which can inject fuel in ultrahigh injection 
pressure largely higher than that of the conventional 
art to implement good combustion and exhaust 
characteristics and increase the degree of freedom of 
injection patterns, and in which durability of the 
system is improved. 

SOLUTION: The fuel injection system 10 has an 
accumulator 12, and an accumulator injection system is 
constituted of the accumulator 12, a pressure shut-off 
valve 20, an injection control ofl chamber 22, and an 
injection control valve 24, with respect to a fuel 
injection nozzle 14. Downstream of the pressure shut-off 
valve 22, a booster 26 is arranged to communicate with 
the fuel injection nozzle and the injection contr ol oil 
camber 22, and a booster injection system is constituted 
of the booster 26, a boos te r control means 28, the 
injection control ofl chamber 22, and the injection 
con t r ol valve 24. By arbitrarily combining the 
accumulator injection system with the booster injection 
system and operating them, the fuel can be injected in 
ultra high injection pressure largely higher than that 



of the conventional art, and the degree of freedom of 
injection patterns is increased. 
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3 2 t Srgil-r 2>^m& 3 6 ©ff *J jg#r# 4 0 «t 0 t>T 

Ef$nTl>5. d©i#JEg§5 4«, ->U>y5 6S;^ 
20 tfX h>5 8^#b-T*30, fcfX h>5 8*1»IW4C 

felffliffi*^ 4 2 X;i- 3 4 cfiuer* j: <fc 

[0 0 7 2] ^fc, itJEi§5 4lCttifEE^JP^g:c!iL 
TOtfX h>$ijffll#6 O^S^etlTV^. COtXh 

>W#6 0«. ->'J>^5 6 fH<Dm&&mth-2-£2> Z 

£ \Z i K> tf X h > 5 8 S-^»$-&TJE^^S»f#.4 0 «t 0 

30 [0 0 7 3] *^2©*JgOB^Of^ffl$ritt?i-r 

[0 0 7 4] ±fE«J$<Z>MS»«»£IS3 0TI1 #jE§§ 

3 2, flE?3SISlff#4 0, »Stfel»ffl?fi^4 2, «jtlHffl 
#5 2. if/ESI 5 4, RtffcT;*h>«»#6 0*flM.T 

ifBE»5 4Ktt. *ffi»3 2*»SO 

)vm<D) mmm<&ti&tsn, hrx h > 5 8 **»»r* - 

4 tC^LT, r^EEii 3 2 , E.Ji&mft4 0 , JMtMfl* 
fflft!4 2, «ltfH«P#5 2j JCctoT^EEifglt^ 

10 (3^E >U-;i/-f >S?x^^) WltfSft, L*ife, Jl 
0*BES«fi*3RtJt?9kU«JE» 5 4 HfiSMZ tUtmtiC t 

t. rtfjE§g5 4. tfxh>$ij»#e o. m.mm%m 

^4 2, **HWfflI#5 2j lC«koTlfJBEg§iSlt^ (•» 
[0 0 7 5] ddT-. 

3 bT"Si+ftiJfflIffltt^4 2F*g©EE^*Sffifg3 2rt©ff^j 
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8^Li/X;i-->- h 5 o tcjf Ltttfsn. x-kju [0 0 8 0] £e>ic. ^s^ttfcfliATiftESs 4 CD 

#4 8ttHlh#flBT«#*n*. tTX h>«W#6 0*ffli;TltJEi8 5 4rt<3!)ffi**n^: 

[0 0 7 6] «»»**lrt-*IKk:tt. fcfXh>»P^ >M«tSKU tTT. h>5 8 £Stf*©{£«lC 

6 0fcBHK«£-rsi:£TiftHB5 4 £*fls»#lg2: -5. CltllC#t>TJE^jjSW#4 0 J: 0 $>T9it© 

£:frLT«Sft*a#yX;i/3 4ftOM6 2tCffi££*T. #4 0*«W*LT, S«n^>l/-;i/EEi«EbV»«[»£E 

«»«»ffl»3S[4 2©«»ati»3c-r*t. io [o o 8 i] ccdjc^k. *m2<Dmme>Mm\z&z>®i 

«M#/X^3 4rt (8*£fi@6 2) ttSfrffin^ SM^W^X^ 4fc£oT*fitT*<&E*»£. if 

>u-;PEE*««fcn*. c:n»cio, j»»*i#yx;u3 eess 4\zx^zms.vftmmtbt:m^HJX)U3 4 

[0 0 7 7] «S'fWMt*<*7-r<5|Rfctt. fftf*tt«D*P [0 0 8 2] © ifJEEfg 5 4 tCte#E§§ 3 2*£>© (n 

X;i/3 4rtC0--H;l/#4 8*iff^=l^>Hfcr^h>5 20 te£j®**jgie*ltffiffc <«A«, WWK3 0 0M 

8 Sr^UTH±^-|R]IC|fL#^6nTy X;^- h 5 0 Pa) LfcA^T. iSx>i?>Hl<gS:» 

**fH*rttr»C*Sl»Ttt. «l+felffll#5 2*EH#«jgtC^ STgS. 

»LT*lt*Wl!tt£4 2rt©JE***flE»3 2rte&ffi [0 0 8 3] X;WD*n«©/h«{fclC 

X";U3 4F*3CDX— h*;P#4 8«3-7>Ktf^. h> £1 £#"5JtgT& 0 , HtlfcAoT. «!*&^l*3©K5ii£*r 

5 8 ^LT/ X;U->— h 5 0 \Zf?Vmi<htl. —— H ^Icefflf-S d t*«T€T-5©T, i§5l5]teg:f;:*3V>TfcX 
J^4 8ttfflih«»T«»Sn<5. 30 0#aj#*&V»^fcM*#*B**ST£5. 

[0 0 7 8] «S»*feiJM#r*l»lCtt. h>«»# [0 0 8 4] jB**«tffi*J*flMS»flET<&4JE 

6 0*M*rt-*JlfCi»£E«5 4 (->U>^5 6) rtffl ft<ftV>fc». JS£©i«*ltffi£#l$«flE-f -Sfi!*©:^ 

T«fiff**tJtBESn«. fSt, J«JEgg5 4iCfc-?T fife 9, fia^ Kt^IS^ifeTt^. 

*EE*nfcJ»»tt»4«5»i|Ht>'XJU3 4rtO«l»»6 2 [0 0 8 5]© W&Mm.M& (=1*:>U-)K >i?x. 

&Tf*tt9mmtii&4 2{cmit$n-5. c©#ii ^> tifjEggs 4^M^JEa^nx*3 0. &*>mmj? 

S3 2«IC«airSO*l»JtUT^*. ^SfCdCDt . i, *JE»3 2*S«ffc^jteSttS#Krr*S©T?, 

t» ig^ffll#5 2fc«koT*ltfHf«IUB»^4 2©M8** ffglfiSt. MWI:77*-««t4«^l:*VJTt) 
J8fl-*»yX;P3 4F*3CDX-h*;i. 40 3*>U— ;WEJ^T©&EETMma<*i*£ttS Z. t&fc 

&4 8&m±Tzj£tifim'j>v. —jj. mnm$tyx)i< unfcioT. AffttfltttfltftttoMWT'?*'— 

3 4 ft («Si^?B6 2) \mmmi£MS 4\ZJ:-DTmEEZ *#;5n*©T. 775'-S»3nfcl^itAU ; E- 

#yx;u3 4rtox-h*;p#4 satHftsnr. Jtff§§ fi^asttw^aa-rscitKiajiisftiEJtJa***^ 

5 4tT*tm*nfc*8fta*«jwuBHMtyx;i/3 4*6* tgi#ar^t«»T**. 

#2^-5. [0 0 8 6] ifc. <ttffi*»fci*ffi*St£*««rai»l, 

[0 0 7 9] jK»*»*»T-r*IKCtt, StflgStfMiSP T*»*»1-*Clt*«T**fcJ&. /^DyhtJt. ^ 

*5 2k:J:'3T*i#lWII^*3S4 2 0JE**«SS*#y -f>*i#. &lX77^-*lfC#-*aji/j:*S*ff^S:S 

ioT. - tt»*at/ 3 4|*IC0X-K^#4 8&tB± SO [0 0 8 7] =i^>l — ;UJET'CD*JH-i. IgJE 
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§§ 5 4 *«5»s-a-fciiw£ £ e«Efcfi*^fo-a-Tijntr 

[0 0 8 8] ® §JEg§«S« (3*>l/-M>yi 

4 0 «fc 0 TSiE©K5£U£*l ^& > JUJI^TtC fc -5 

t ff-y 3 >%4l:J;5iftK©XD - y 3 >©<L>K# 
[0 0 8 9] © ^EE§§««^ (3*>U-;P-f >5^x 

3 2 <hifEE3§5 4 £©M#fc«SnfcttlTriRfc:ittE» 

5 4/5t^LTfe3qE>l/— ^JETlftfi-rfr*. 

[0 0 9 0] «t*, (i&aUfcJ(l2 0|tl60»J8fc*V»T 

». ifffgi 5 4 tttf^nt ex h 6 o \mm 

=3r4NE@E4>EE*lME#& U bfX h > 5 8 ©if EEflJ 
8^»St5WiLfcA<, cnCRSTv £©ex 

6 o a, ->u >^5 &rt©MW*«Em*-a-* 
citicio ex h>5 8 s-^ft^-a-^tsfgsr^rbxvm 

AVi. 0S*fcf, 010 iZ^k-TtU< , t!Xh>5803 
^>u-;mfiij (HI 0±fld) oistwwsctfc 

ic. 011 \z^Ttm<, ex h>mffl&6 5 &mm=jj 

~^^©JE;ftII3^#-cex H>5 8©ifEEII?!l (01 1 

©t#d t h u-r >m©«fflfrsas»a-B\ ex h > 5 8 

fcfX h > 5 8 ©if ffiflM (0 1 1 ©T#J) <h^ttg& 3 6 W 
©«Ett*«»£li\ ex h>5 8©ttffiffl!llC*?$*4£3itA 

[JB 3 o%m<bwm 0 1 2 tc«*^aj©^ 3 ©nus© 

«6©^SHc«S«S^»StltSS3 0 

f>T§E*i 2 ©SSEteojKIBt PI— ©#^£tt-«* l/TfORW 

[0 0 9 1] l^ffltil 7 0 T"«. if EES! 5 4 fcigffi 
§ifJjfl#&<i:UT©ex h>$!lffll#7 2 iJJRttsnTH 

5. £stc c:©ex h>w»#7 2tc»i. c:©exf- 

**ATl>5. ^tliCiO. ll|g'j.7h««7 4*ff» 

[0 0 9 2] &*5. nJ^'J7 htS«7 4tt, P 
Z T© =fc p (cEPiD-r-SmidEfCJ^ DT 'J 7 b*tfiKfct& 
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*>©T&3. 

[0 0 9 3] ±Eflto©ft3 0^<0JB££ft*£fttt 

<SfcfgB 3 Ot^fM^ft^. 
[0 0 9 4] «f«|*8«7 OTtt. nJ^'J? 

ht^*7 4twk>«»#7 2©u 7 hmzmmv 

T. ifjE§§5 4©->'J>^5 6rtA»6«S»*«J*UiSnS 
10 SOT, tf^ h> 5 8 Ofttm t6fe^TO«»y 
[0 0 9 5] fj*tt. *ffS5 4TSlEO*»*36*fclg 

>^5 6f*3©JE^3^tljaiC{gT-rS©T. exh>5 8 

—73. if Eg 5 4T»<0*#S«-*j6>fc:iiffi-r-5 
ex h>HfP#7 2©iJ7 h**/hS< LT 

6 ©je^s-^ kubtft * ©t, ex h > 5 8 ©^ 

[0 0 9 6] cut, — JEfc, X>->->t0^[5]te^ 1 M 
•5. C©g^tC*fL,T. tfri&©5P< ex h>5 8 ©gfir 

[*4©SESS©»|g] 01 3lCtt*%0J©^4©||iS© 
*. Tife. d©M^i«ltSM 8 0 »4, m IstzZi 2 com 

mcommiz^mmm.Mmm3 o ts^wic^ggp^© 

[0 0 9 7] Maibfci«i|sf««^«3 Ott, M^r*©« 
»£E»5 4*ff»LfcP*ICi|M*«»ffla*4 2ft(DE.t) 

±.mmmmat; xjv 3 4 ^ ©be?i±# j: 0 #l < a 

40 n. *»«WyX^3 41*3 (*?mi@6 2) ©ffi^t©M 
36«BI#£Efil±K:3»Si. K;U#4 8^U7h (|§^ 
^ib) LTL*5^Itett3WS"*. *JB4<DjafiflD»JBfc 
8 0ttift*Kjhr*fc«> CD t>©TS& 

[0 0 9 8] u©i«i^«i^eS8 Ott. ^igtfe^2© 

L, 2 ^tiJEP 5 4 ©TSfEfi'Jtaai- 

8 2H 3E»B3 6ittttfi[LT»^6nT45D. «£E 
50 Ss5 4^S««tMffAtttt4 2 ^©*»i*Ofrfcfe«EX 
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[0 0 9 9] Sfc, ffi®$868 2l:«. £E*IWW#8 4 

tt^4 2<hi«!^i«»yX;i/3 4<®tttt«6 2rt<hOE^ 

[0 10 0] ±f5«/£©?M©flM©^<iC#i3*85fc« 
WS«8 OTI1. «TJfiUfcJIS2©SUfiO»«C«*«S» 10 

[0 10 1] IM#gS8 0TH £fS&3 

6t«aiz:-r^tiloaS8 2(C«koT, WEEK 5 4*6 

41. b3&»fe, E©tt«ltttt8 2fctotE*IW»#8 4#fii 

[0 10 2] CdT, MftCDftltHttBlCtt. ttttiNff 
«»*4 2rt©JE*tt»£E»3 2 35»6©«S»BE Dt> 

ir«fcffi^**«fei>©Tr, m*«y»#8 4*«bhutv» 20 

4T«®»»E**»Jb#r*. CiniC^oT, igEEg§5 
4fc±-3TlDffiSnfc«»ttjSf»£!M&3 6£^LT««I* 
SWffl»£4 2 KE£SftTiRltlWWB*£4 2 ?9©M* 
«-m^t>Jb#-r^. iftttMWIiftfc4 2F*3©JE 

7j.h#l4, J#EI§5 4&£2]MiP*8 4&e|l| (*fJEg§ 

5 4©I»iET«E©*tttJlMfr8 2) ©iS5**flE77 tttfeLT 

»ffltt^4 2rt©ffi*#»*j6*fcto#W#/;OP3 4© 

■*MWfcfe**lrtlfP#5 2#BH«IB»C*t»T. JffiE 
85 4Sfts»UfcB*fc. «tatM«PA«tt4 2j'3£:«MEf|B 

6 2rtt©ff^£M#«.!irFK*£jrc# <«-grrn 
». ttlMMNeiiMI 4 2 offi*±#3j«j«»*#/ 

3 4C1W6 2rt©J£73±#«kDS : L<iI*lS;i<!:# 
&<) . «»W»#5 2 3&tHI»KI4j(S»iR»yX;i/3 4 
©-— K;U#4 8 X)V~s- h 5 0 {C3gFJffi£-a- 40 

[0 10 3] Lfc#9T,' *I«M»#5 2 SHUfcttIB 
Tif£Eg§ 5 4 fcffsftS-frfclSl;:, X;U 3 4 © 

£n*©£|»ikT£5. 

[0 104] «Jfr$Wffl»^4 2|*J^©i« 

6^LTff<C*?n, ^JEi§5 4©ft»R$fcte3E»S§3 
k-;WET»»T*«^<hitJE§§5 4£f^£i±T>gat 50 



r**^tT"WrtdPffl«lJfe4 2 rt-^OilSIWfcA GET} 

tf. #j*ttKKftS*U7^^4 4. ^'J7^X8 6^ 

[0 10 5] EE*W»#8 4WHH-*-$EE*i£. 

«a[fcKSr«ilt»CJ:oT. ifffiS5 4£ft*&3-B-fc 

3 6*»6iR«tt»ffl«|*4 2rtfC*»*«Aa-&*^i: 

[JB 5 ©j£M©^<i] B 1 4 lcte#5SBJ©S? 5 ©HM© 

a. fc*. i©M«WSI9 014. Mi4Lfc*2©£ 
lfi0XM^ff«K*Mlttk>3 0 
IU4iFI-ta^T*0, SS|pl-©gl5^(COViTtt. 

£*II&T*. 

[0 10 6] «5**igt#ge9 OTH Jiffi»5 4fc. «S 
^£E^^ffl#©tLT©U7h-fe>U-9 2 3&«»W-6nT 
COU7 hir>1^9 214, ifj£§§5 4©hTX h> 
5 8©^{tS«:tftlti-rsC:<t*<Tf?2.«fi)t-C*S. 

[0 10 7] £®j£&iftl*$EJt9 0 14, Wi£LfclB2© 

[0 10 8] *Sfc. *»"WtS« 9 0 T?f4. "J7ht 
>-y-9 2#itJE§§5 4{cKlt64lTV»Sfc*, fXh> 

5 4©T«Eo*B»ffi***m-r*:i<t*t-c#, sec, 
©&a«^tca-^T, ittjESMif^s (b?xh>«iap 

#6 0) £M«PU ifJES§5 4 (->U>y5 6) |*J©JE 
*t«»-r*Ct3WT**. -tliCioT. J«£ES5 4 

[0 10 9] Lfc#oT, *tJE§§5 4T«E©*8»flE7335t 

kjs exits a < «f*©i*Ea**Kjrr * z. £j&<t# 

-5. 

[^6©HM©®*i] HI 5tCJ4*^©^6.©HM© 
^ffiiC««MS»*»£IB 1 0 0CD±#*«*t^*tlTV» 
S. 1 0 0*4, «U^bfc^2© 

*JS©^Silc^aMS!^«»ga3 0 i»*WCi5»» 

[0 110] XMBMIMfiill 0 0Tf4. itJE§§5 4©T 
^ffliltC. ^^JE^^tli^gtbT©ffi^il>-«-l 0 2 75^ 
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RW-SnTU»*. dC5JE^ir>+H 0 2 «. itff§§5 4 
-5c 

[o 1 1 u £©«m«s*g«i ooii wj4Ufc«2 

[0 112] S&fc, S»^«»Sai 0 OTIt igffii 
5 4©T«EWCJE2)-fe>-tM 0 2 3&«»tt6nTV5*fc 

*. *iJEf§ 5 4 ©T$fc©t«*4EE;b ^tdJtS dttcJcO 

tomm^m\z^^rmmm^5 2<Dmmmm^m 10 

p-r^Ci*fr^5. Sjt. IWfc. ffi*j-te>U-10 2 

#60) ftHffU *tJEi§5 4 (xU>^5 6) F*l©jEE 

KJ:**B»0*|ffijSft (t!Xh>5 8 0ffiilS) £tt 
X (C^ft $ * d t #T ^ 5 . 
[0 113] Lfc*bT, *£E»5 4T«tO*R»ffi**«' 

BA&l*Ol!8»BE**iE?it:BBe-C**. Sit, gfe&tt 20 

im 7 ©Hj56©^«|] 016 iCtt*:fgBJ©|g 7 ©Ife&E© 

&K^ffs*fMiti£B'i i o©^#«tfiR*«3S*nTi> 
So £®tt9m#ttBi i ott, wsfiL;fc*2© 

[0 1 1 4] ttfMMtttttl 1 OH t&£BLfc|g2©jg 30 

£®«£-£tt«ttttl(St&B3 0©i£*:MfrBj«K:*t 
U igJ£S§5 4©|gft£#ffi;*7A 1 1 2T?t5J;5K:U 

[0 115] -r&to-fe. i«]Eg§ 5 4 Kte. JftESfilff^ 
aiLT©#E*Al 1 2tf«I8:WSftTV>*. #JE#A 
11211 «&JEg5 4©£* h>5 8€flU*£gFA3tt 
TJE^JjgW#4 0 «fcO <bT«t«OflS»ffi*«:if*-a-bft 

[0 116] te*5;i©*f£\ #JE*A 1 1 2©*AttlC 
^y^SrBttfcO, **V>l;t#£E#A 1 1 2 ©£A3ft 40 

£tfflOLT ! b«fcV>. 

[0 117] uWlMWgfl 1 OTH ->'J>y5 
6RZf\dX h>5 8$rWr-5itBEg§5 4 #EAA1 
1 2iCj;oTtf7.h> 5 83Wt*fc||f»$n. EE^gfSr 

HIES*. nt>U-;UffiTi«StTSt#(C«, #ffi^J 50 
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A 1 1 2©*Att©^7y5 1 ^ilL-itO*A$ft^-h^ 
^iStTSEAAl 1 2#fcfXh>5 8 
^ttBfc-r*. -J5F. ±iJEiS5 4*«sft$-asa»£-K: 
tt, #JBE^7A1 1 2©*Att©^7->^SrS?^fc*0*A 
i*T*fc8iStTffE*Al 1 2^tf^ h>5 8£ 

. [0 118] £©«k5K:, flB¥&«5£K«fcggg£8j3c 

[0 119] i^CHT, #{Cifffig§5 4*fH»S«T 

T. fB 7 ®im®»B^fll«Ktt*tt£B 1 1 OTIt 
#iEAAl 1 2TfcfX h>5 8*8;»**a:^«l8*» 
5ut#ft5©T. itJE§§5 4TSiE©^lE*^3 : & 
>I^— ;Ufffcff-3Ili*tT*, =3 ; E>l/-;HET©'fil^ 
*> WtEKfc*. Ifefc, #f-ffi#A 1 1 2 ©fiffi$i?lTt 

S«fc-5lCte£>. rntCfc^T. i#EEg§5 4£f£l&$-fcf-T 
«MT5«^«^<D g Z 
•5. 
[0 12 0] 

[%^©?J^] CLJbK9ibfc*P<*»?8fc«*B»i!lW 

(1) aasoBEEsacajMs^ww^fifcit^T. aa 

(2) «Eg«3t?& t 
M2?yt;JtJBES)i*l5B$nfc«fiKt^:oTUi©T, 
/^-> (BasBBffiTOBWJKIB) ©§£&«*<*£ 

(3) Bff»T«ET*8»lE**«*»BE*JSlTKa:*C 
t*^li©T, *tff— >3>A { ML4K -?-©fc 

(4) i«ffig§^iKi^LT ! fo#EEg§fCj;ai3^>l/-;i, 
[0®©ffl*^tKBJ] 

[El 1 ] #f£BJ©lji 1 0^0&&£ffi££tt*tt£B 
©±^«fi£^*T^'o->'5'ElTSS. 

[0 2] *&w<ofis i omcfiDmK:4ii(«jifHiitttB 

[0 3] *5!^©^ 1 0m0»*£ff«£fWtt1£B 
[04] *%0j©^i©HM©^S^at«^«lt^fi 
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S#©"Stt — > CD— #| £ 7fC$&WZlb 3 . 
[0 6] *5£W<Dm 1 cDHJ&6©^&K«*aS$HSStgfi 

[0 8 ] 4£EHcd£ l 0HM0^Si»c^-5«S^iSSt^B 

[0 9] *^0^2 0HM^«ilC^**!S^i«StSH 
©£##fc£0T&-5. 
[010] *»H0jR2 0^0&flB£tt£ftM^ftlt£ 

[011] ^a®tt2om®»tticastti)MitSE 
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[012] *¥£m<bm3<z>mteoMm\z&zM®<&&i8i 

tt©£#«J*0-c7$>3. 
[013] *9£^(D«4(p||lE(D»|glC«««S»i)tltSE 

[014] *%Bj©^5<DHM©Jg«itc«^^«itS 

[0i5] *&w<Dfti6<z>mM<z)Mi£ t \z&z>m&m.*tm 

[016] *9SH0ft7®^<D&£k:tt3tt&iftttg 

io m<D£#mi$.m-n$>z. 
i o mmmttt&w. 

1 2 SBESI 

14 mmm&tsxjv 

1 6 5E»8& 

1 8 immi£tf>-7 

2 0 EE^jSBr^ 
2 2 ttlttfflMItt* 

2 4 msifflwft 

20 2 6 tfffigf 
2 8 



[01] 
10 



18 



12 



20 



' — i@ES 

? 

i 

i 



-26 



24 



22 ^ i 


14^ 





















^16 



JSSMIHB¥B V 



28 



( 14 ) 



^2 0 0 2 - 3 6 4 4 8 4 



[02] [03] 




bib 



( 15 ) 



12002-364484 



[0 6] 



7\ 
J- 

55 



R 

m 



h 



1 A 








! ! 

"1 " 
1 j j 

! i / \ \ 

1 / \l 

• 1 / \ 
i 1 / X 

1 I / A 
l 1 / 1 


i 1 
' 1 
1 1 

; i 
j i 

i i 

\i i 






1 1 o 
i 1 » 
i ' I 


i ! 


! 


/\ 


I 1 h 

! 1 

1 > • 
1 t 

I I 
1 I 


| ; 

1 i 
i i 

J l 

y\l L 


! 

i i 

j 

1 
i 

i i 

i i 
i j 




, r 
i 
1 

i 

• 
• 

i 

• 

: ! 




mm 



BffaJ 



( 17 ) #Hg2 002- 3 64484 



imi 0] [01 1] 




( 18 ) 



mM2 002-364484 




( 19 ) 



4#P 2 002-364484 



m 1 4] 




[01 5] 




( 20 ) 



&m2 002-364484 



[01 6] 

no 




(51) Int. CI. 



47/02 
57/02 



mm* 



320 



F I 



<72)RE# ffs 

i *^a*Ba**w^»frt 

— 3G066 AA07 AB02 AC09 AD12 BA04 

BA05 BA22 BA24 BA28 BA38 
BA46 BA61 CA01S CA01T 
CA08 CA09 CA20U CC06T 
CC08T CCI4 CC64S CC64T 
CC67 CC68U CC69 CC70 
CD25 CE02 CE13 CE16 CE22 



47/02 
57/02 



320 



Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2002-364484 
(43)Date of publication of application : 18.12.2002 



(51)lnt.CI. 



F02M 47/00 
F02M 45/08 
F02M 47/02 
F02M 57/02 



(21)Application number : 2001-168696 


(71)Applicant 


: TOYOTA CENTRAL RES & DEV 






LAB INC 


(22)Date of filing : 04.06.2001 


(72)lnventor : 


KAWAMURA KIYOMI 






HOTTA YOSHIHIRO 






NAKAKITA KIYOMI 



(54) FUEL INJECTION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel 
injection system which can inject fuel in ultrahigh 
injection pressure largely higher than that of the 
conventional art to implement good combustion and 
exhaust characteristics and increase the degree of 
freedom of injection patterns, and in which durability 
of the system is improved. 
SOLUTION: The fuel injection system 10 has an 
accumulator 12, and an accumulator injection system 
is constituted of the accumulator 12, a pressure shut- 
off valve 20, an injection control oil chamber 22, and 
an injection control valve 24, with respect to a fuel 
injection nozzle 14. Downstream of the pressure 
shut-off valve 22, a booster 26 is arranged to 
communicate with the fuel injection nozzle and the injection control oil camber 22, and a 
booster injection system is constituted of the booster 26, a booster control means 28, the 
injection control oil chamber 22, and the injection control valve 24. By arbitrarily combining 
the accumulator injection system with the booster injection system and operating them, the 
fuel can be injected in ultra high injection pressure largely higher than that of the 
conventional art, and the degree of freedom of injection patterns is increased. 
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* NOTICES * 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The pressure accumulator which makes a predetermined pressure the fuel oil which is 
opened for free passage through the main oilway by the reserve well in a fuel injection nozzle, and is 
fed from a fuel booster pump, and is accumulated, The pressure latching valve which is prepared in 
the middle of said main oilway which opens said fuel injection nozzle and pressure accumulator for 
free passage, and intercepts the fuel pressure outflow from said fuel-injection-nozzle side to said 
pressure accumulator side, The oil sac for injection control which is open for free passage in the 
downstream from said pressure latching valve of said main oilway which opens said fuel injection 
nozzle and pressure accumulator for free passage, It is prepared in said oil sac for injection control, 
and the needle valve in said fuel injection nozzle is made to stop by making fuel oil pressure act on 
said oil sac for injection control. The injection control valve which said needle valve is opened 
[ control valve ] wide and makes fuel injection carry out by removing the fuel oil of said oil sac for 
injection control, By operating the intensifier which is open for free passage to said oil sac for 
injection control in the downstream from said pressure latching valve of said main oilway which 
opens said fuel injection nozzle and pressure accumulator for free passage, and said intensifier The 
fuel injection equipment characterized by having the intensifier control means which makes the fuel 
pressure of the downstream increase rather than said pressure latching valve. 
[Claim 2] The fuel injection equipment according to claim 1 characterized by what the pressure 
control valve which opens it wide with said main oilway at the time of actuation of said intensifier 
while preparing independently the auxiliary oilway which opens said oil sac for injection control for 
free passage to the downstream of said intensifier, and maintains said differential pressure of the oil 
sac for injection control and the inside of the reserve well of said fuel injection nozzle in the 
predetermined range was prepared for in said auxiliary oilway. 

[Claim 3] It is the fuel injection equipment according to claim 1 or 2 which said intensifier has a 
cylinder and a piston and is characterized by what said intensifier control means is used as the piston 
control valve which moves said piston and makes the fuel pressure of the downstream increase rather 
than said pressure latching valve by making the fuel in said cylinder flow out for. 
[Claim 4] Said piston control valve is a fuel injection equipment according to claim 3 characterized 
by what modification of the fuel flow out of said cylinder is enabled for. 

[Claim 5] It is the fuel injection equipment according to claim 1 or 2 which said intensifier has a 
cylinder and a piston and is characterized by what said intensifier control means is used as the 
pressure-up cam which moves said piston directly and makes the fuel pressure of the downstream 
increase rather than said pressure latching valve for. 

[Claim 6] A fuel injection equipment given in any of claim 1 characterized by what the fuel pressure 
detection means was formed for in the downstream of said intensifier thru/or claim 5 they are. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel injection equipment which injects the 

pressurized fuel oil from a fuel injection nozzle. 

[0002] 

[Description of the Prior Art] The fuel fed with the high-pressure feed pump is accumulated with a 
pressure accumulator (the so-called common rail), and the pressure accumulation-type (common rail 
type) fuel injection equipment which injects this fuel from a fuel injection nozzle in an engine 
cylinder to predetermined timing is known. 

[0003] In a such pressure accumulation-type fuel injection equipment, even if an engine rotational 
frequency becomes a low speed, predetermined fuel injection pressure is maintainable (fuel injection 
pressure not declining). It has greatly contributed to improvement in fuel consumption, or a high 
increase in power by the fuel injection by high pressure. 

[0004] By the way, to implementation (clean-izing of exhaust gas) of good emission, it is known that 
minor-diameter-izing of the nozzle injection tip in a fuel injection equipment is effective. However, 
on the other hand, with the injection pressure of a conventional pressure accumulation-type fuel 
injection equipment (common rail injection system), if a thing still smaller than the present injection 
aperture is used, since a fuel injection period will become long too much in a high engine speed and 
a heavy load field, it is surmised to a high increase in power that it is disadvantageous. 
[0005] Moreover, it is in the inclination for high rotational frequency-ization to be attained, by the 
small diesel power plant in recent years. Here, the air speed in an engine cylinder increases in 
proportion [ almost ] to an engine speed. Therefore, in the same injection pressure, at the time of a 
high rotational frequency, spraying becomes is easy to pass as compared with the time of a low 
rotational frequency, the air utilization rate in a cylinder falls, and it becomes easy to discharge a 
smoke (black smoke). Therefore, in order to improve this, the further high-pressure-ization of 
injection pressure is desired. However, in the conventional pressure accumulation-type fuel injection 
equipment (common rail injection system) like the above-mentioned, since it is the configuration 
which accumulates a regular predetermined pressure in a pressure accumulator (for example, the 
maximum injection pressure of the present common rail injection system is 130MPa extent), a 
limitation is from the point of the reinforcement of equipment to high-pressure-ize more than this (if 
it puts in another way, it is difficult to form an injection pressure into super-high injection pressure 
compared with the former). 

[0006] The fuel injection equipment which formed boost equipment further in the such pressure 
accumulation-type fuel injection equipment on the other hand is proposed (for example, JP,8- 
21332,A). 

[0007] In the fuel injection equipment shown in said official report, the boost equipment which 
pressurizes further the pressurization fuel oil sent out from the pressure accumulator (common rail) 
according to an operation of the selector valve for piston actuation is formed. This boost equipment 
is equipped with the boost piston which consists of a major-diameter piston and a minor diameter 
piston, and two or more oilways which are open for free passage to the selector valve for piston 
actuation, and the fuel sent out from the fuel booster pump flows in boost equipment through the 
selector valve for piston actuation from a pressure accumulator, and is supplied to the oil sac for 
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injection control further for injection nozzle control (injector control room), and a list at an injection 
nozzle. In case a fuel is injected, it has composition which carries out change control of the low 
voltage injection which sends and injects the fuel oil from a pressure accumulator to an injection 
nozzle directly (as it is) by the selector valve for fuel-injection control prepared in the oil sac for 
injection control, and the high-pressure injection which sends and injects the fuel oil further 
pressurized with boost equipment to an injection nozzle. Therefore, it can consider as the fuel- 
injection gestalt suitable for an engine operation situation. 

[0008] However, there was a fault which produces the following problems in this fuel injection 
equipment. That is, when returning a boost piston in order to prepare for the next injection after 
operating ** boost equipment and injecting, while the minor diameter piston which constitutes a 
boost piston moves to a predetermined oilway, a fuel is not supplied from a pressure accumulator. 
That is, in order that the fuel which it boosted may prevent flowing backwards to a pressure 
accumulator side at the time of actuation of boost equipment, it is the configuration that between a 
pressure accumulator and boost equipment is intercepted (a predetermined oilway intercepts at the 
minor diameter piston which constitutes a boost piston). Therefore, the volume of a down-stream 
oilway increases this period (while a minor diameter piston moves to a predetermined oilway) from 
the minor diameter piston accompanying migration of a minor diameter piston, and fuel pressure 
decreases. When the fuel pressure of the boost equipment lower stream of a river at the time of 
injection termination is low here, the lowered fuel pressure resulting from the increment in this 
oilway volume becomes lower than the vapor pressure of a fuel, cavitation occurs, and there is 
possibility that erosion will arise in an oilway. Therefore, to such a case, the endurance of a fuel- 
injection system will get worse remarkably. 

[0009] ** It is known to smoked reduction of a Diesel engine that after injection (carry out fuel 
injection after the Maine injection) is effective. It is difficult for boost equipment to perform Maine 
injection and to inject after injection with a pressure accumulator (common rail pressure) 
immediately after that in this point and said fuel injection equipment. 

[0010] That is, since between a pressure accumulator and boost equipment is intercepted when 
operating boost equipment and performing Maine injection, a fuel is not directly supplied to an 
injection nozzle from a pressure accumulator. After the Maine injection is completed, to carry out 
after injection with a pressure accumulator (common rail pressure) at a short interval, the minor 
diameter piston which constitutes the boost piston of boost equipment needs to return to a 
predetermined oilway like the above-mentioned between the interval. For example, in order to carry 
out after injection at the interval of 5-degreeCA at the time of the high engine speed of 4000rpm, a 
minor diameter piston needs to return to a predetermined oilway within 0.2ms. However, it is 
difficult to make a boost piston exercise for such a short period of time actually. 
[001 1] Furthermore, if a boost piston is returned, since the volume of an oilway will increase like the 
above-mentioned, the fuel pressure in an oilway decreases. Especially, since there is very much fuel 
oil consumption at the time of a heavy load, the amount of return of a boost piston is large, in 
connection with this, the fall of the fuel pressure in an oilway is remarkable, and it is also assumed 
that the injection nozzle internal pressure at the time of the Maine injection termination becomes 
negative pressure depending on the case. On the other hand, although the fuel pressure (common rail 
pressure) by the pressure accumulator is a pressure higher than this, since the fiiel in a pressure 
accumulator cannot be promptly supplied to an injection nozzle, after injection will be carried out 
with low injection pressure by the above-mentioned configuration. However, if after injection is 
carried out with low voltage, since it is low injection pressure, the direction of the demerit which the 
own combustion of spraying by which after injection of the atomization condition was carried out 
bad gets worse, and discharges a smoke will become large, and a smoked discharge will increase 
from the combustion facilitatory effect by the fuel by which after injection was carried out carrying 
out disturbance of the burning space rather in many cases. 

[0012] ** If boost equipment breaks down where between a pressure accumulator and boost 
equipment is intercepted, a fuel is no longer supplied in an injection nozzle at the oil sac for injection 
control for injection nozzle control (injector control room), and a list, and it becomes injection 
impossible. Since an engine stops suddenly by this, it will have a bad influence on transit of a car. 
[0013] 
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[Problem(s) to be Solved by the Invention] It is the purpose that this invention obtains the fuel 
injection equipment whose endurance of equipment can inject a fuel, can realize good combustion 
and an exhaust air property, the degree of freedom of an injection pattern (injection gestalt in 
different injection pressure) is moreover expanded, and also improves with sharply high super-high 
injection pressure in consideration of the above-mentioned fact compared with the former. 
[0014] 

[Means for Solving the Problem] The pressure accumulator which makes a predetermined pressure 
the fuel oil which the fuel injection equipment of invention concerning claim 1 is opened for free 
passage through the main oil way by the reserve well in a fuel injection nozzle, and is fed from a fuel 
booster pump, and is accumulated, The pressure latching valve which is prepared in the middle of 
said main oilway which opens said fuel injection nozzle and pressure accumulator for free passage, 
and intercepts the fuel pressure outflow from said fuel- injection-nozzle side to said pressure 
accumulator side, The oil sac for injection control which is open for free passage in the downstream 
from said pressure latching valve of said main oilway which opens said fUel injection nozzle and 
pressure accumulator for free passage, It is prepared in said oil sac for injection control, and the 
needle valve in said fuel injection nozzle is made to stop by making fuel oil pressure act on said oil 
sac for injection control. The injection control valve which said needle valve is opened [ control 
valve ] wide and makes fuel injection carry out by removing the fuel oil of said oil sac for injection 
control, By operating the intensifier which is open for free passage to said oil sac for injection 
control in the downstream from said pressure latching valve of said main oilway which opens said 
fuel injection nozzle and pressure accumulator for free passage, and said intensifier It is 
characterized by having the intensifier control means which makes the fuel pressure of the 
downstream increase rather than said pressure latching valve. 

[0015] In the fuel injection equipment according to claim 1, it has a pressure accumulator, a pressure 
latching valve, the oil sac for injection control, the injection control valve, the intensifier, and the 
intensifier control means. To an intensifier, the fuel (common rail pressure) from a pressure 
accumulator is supplied, and it boosts this. Moreover, to the fuel injection nozzle, a pressure 
accumulator injection system (common rail injector) is constituted by "a pressure accumulator, a 
pressure latching valve, the oil sac for injection control, and the injection control valve", and it has 
this pressure accumulator injection system and the composition that the intensifier has been arranged 
at juxtaposition here. If it puts in another way, an intensifier injection system (jerk injector) is 
constituted by "an intensifier, an intensifier control means, the oil sac for injection control, and the 
injection control valve" to a fuel injection nozzle. 

[0016] In case a fuel is injected by the pressure accumulator injection system (common rail injector), 
an intensifier is made into a non-operative condition and the fuel oil from a pressure accumulator is 
further fed by the intensifier control means through a pressure latching valve at the reserve well in a 
fuel injection nozzle. At this time, the fuel oil from a pressure accumulator is injected from a fuel 
injection nozzle directly (as it is) by removing the fuel oil of the oil sac for injection control by the 
injection control valve. 

[0017] On the other hand, in case a fuel is injected by the intensifier injection system (jerk injector), 
an intensifier is made into an operating state by the intensifier control means. Then, the fuel oil 
further pressurized by the intensifier is fed by the reserve well in a fuel injection nozzle, and the oil 
sac for injection control. At this time, the fuel oil which the injection control valve boosted with said 
intensifier by removing the fuel oil of the oil sac for injection control is injected from a fuel injection 
nozzle. 

[0018] Thus, in a fuel injection equipment according to claim 1, change control can be carried out 
and fuel injection of the low voltage injection which sends and injects the fuel oil from a pressure 
accumulator to a fuel injection nozzle as it is, and the high-pressure injection which sends and injects 
the fuel oil further pressurized with the intensifier to a fuel injection nozzle can be carried out. 
Therefore, the following effectiveness is done so. 

[0019] ** The fuel (common rail pressure) from a pressure accumulator is supplied to an intensifier, 
and since this is boosted and injected, super-high injection pressure-ization exceeding the injection 
pressure by the conventional common rail injection system is realizable. Therefore, while being able 
to inject a fuel in a suitable fuel injection period at the time of a high engine speed and a heavy load 
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and being able to attain improvement in the speed more, good combustion is attained and a high 
power engine can be realized by low emission. Moreover, it is possible to compensate reduction of 
the spraying accomplishment force by minor-diameter-izing of a diameter of nozzle hole by extra- 
high voltage-ization of injection pressure, and by this, since the oxygen of a combustion chamber is 
effectively utilizable, also in a high rotational frequency, smoked discharge can realize few good 
combustion conditions. Furthermore, since it is not necessary to always accumulate a super-high 
injection pressure, as compared with the conventional common rail injection system which always 
accumulates predetermined high injection pressure, it is advantageous from the point of the 
reinforcement of an injection system, and low cost-ization can also be attained. 
[0020] ** Since it is the structure where a fuel is supplied from a pressure accumulator when the 
parallel arrangement of the intensifier is carried out to the pressure accumulator injection system 
(common rail injector) and down-stream fuel pressure becomes below common rail pressure from a 
pressure latching valve, when carrying out after injection after Maine injecting [ a high rotational 
frequency and ] at the time of a heavy load (Maine injection), a fuel is not injected with the low 
voltage below common rail pressure. The combustion facilitatory effect by the fuel by which the fuel 
itself by which after injection was carried out did not cause [ of a smoke ] generating, and after 
injection was carried out since after injection of the spraying of a good atomization condition was 
carried out by this carrying out disturbance of the burning space can be pulled out to the maximum 
extent. 

[0021] Moreover, in inside and a heavy load field, although the injection pressure of the Maine 
injection needs high pressure, a noise reduction and an exhaust air improvement are moreover aimed 
at at this time and pilot injection (or multi-pilot injection) is carried out just before the Maine 
injection, unlike the Maine injection pressure, generally, the optimum value of the injection pressure 
of this pilot injection is a pressure lower than it. Also in this case, since change control can be carried 
out and fuel injection of low voltage injection and the high-pressure injection can be carried out, the 
optimal injection pressure can be respectively set up by pilot injection and the Maine injection. 
[0022] Furthermore, things injected combining injection with common rail pressure and the injection 
which operated the intensifier free, such as injecting the early stages of injection with common rail 
pressure, operating an intensifier and carrying out high-pressure injection from the middle, or 
operating an intensifier in early stages of injection, carrying out high-pressure injection, suspending 
an intensifier in the middle, and injecting with common rail pressure, are possible. Thus, the degree 
of freedom of an injection pattern is large. 

[0023] ** In the former, in case it prepared for the next injection after operating boost equipment and 
injecting, it was the cause by which there was possibility that cavitation will occur and erosion will 
arise in an oilway, and the endurance of a fuel-injection system got worse remarkably. On the other 
hand, in a fuel injection equipment according to claim 1, since it is the structure where a fuel is 
supplied from a common rail when the parallel arrangement of the intensifier is carried out to the 
pressure accumulator injection system (common rail injector) and down-stream fuel pressure 
becomes below common rail pressure from a pressure latching valve, fuel pressure does not become 
below the vapor pressure of a fuel, therefore, since there are no worries about the erosion of the 
oilway by cavitation generating, endurance is markedly alike and improves. 

[0024] ** Since the parallel arrangement of the intensifier is carried out to the pressure accumulator 
injection system (common rail injector), where between a pressure accumulator and intensifiers is 
intercepted, even if an intensifier breaks down, it can inject with common rail pressure. For this 
reason, an engine does not stop suddenly. 

[0025] On the other hand, the fuel injection equipment of invention concerning claim 2 is 
characterized by what the pressure control valve which opens it wide with said main oilway at the 
time of actuation of said intensifier while preparing independently the auxiliary oilway which opens 
said oil sac for injection control for free passage to the downstream of said intensifier, and maintains 
said differential pressure of the oil sac for injection control and the inside of the reserve well of said 
fuel injection nozzle in the predetermined range was prepared for in said auxiliary oilway in the fuel 
injection equipment according to claim 1. 

[0026] In the fuel injection equipment according to claim 2, the inflow path of the fuel from an 
intensifier to the oil sac for injection control is separately prepared by the auxiliary oilway which 
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becomes independent, and, moreover, it has become the main oilway with the configuration that the 
pressure control valve was prepared, by it at this auxiliary oilway. 

[0027] Here, at the time of injection initiation of a fuel, the pressure in the oil sac for injection 
control is equal to the fuel pressure (common rail pressure) from a pressure accumulator. In this 
condition, since there is no differential pressure before and after a pressure control valve, the 
pressure control valve has closed. If an intensifier is operated from this condition, the fuel pressure 
of an intensifier lower stream of a river will rise. In connection with this, the fuel oil pressurized by 
the intensifier is fed through the main oilway by the oil sac for injection control, and the fuel 
pressure in the oil sac for injection control also rises. However, the **** rise in the oil sac for 
injection control is a little overdue as compared with the fuel pressure between an intensifier and a 
pressure control valve (auxiliary oilway of the latest lower stream of a river of an intensifier). By the 
differential pressure before and behind the pressure control valve produced according to this delay, a 
pressure control valve will open and a fuel will flow in the oil sac for injection control also from an 
auxiliary oilway. At the time of actuation of an intensifier, the pressure in the oil sac for injection 
control becomes equal to the fuel pressure in the reserve well of a fuel injection nozzle promptly by 
this. For this reason, when before injection initiation (i.e., an injection control valve) operates an 
intensifier in a closed state, differential pressure with the inside of the oil sac for injection control 
and a reserve well is maintainable to below an injection- valve opening pressure (the pressure buildup 
in the oil sac for injection control not being remarkably late for the pressure buildup in the reserve 
well of a fuel injection nozzle, if it puts in another way), and at the time of close, an injection control 
valve can sit the sheet section certainly, and can stop the needle valve of a fuel injection nozzle. 
[0028] Therefore, where an injection control valve is closed, when operating an intensifier, it can 
prevent that fuel injection is carried out at the stage in which the needle valve of a fuel injection 
nozzle carries out a lift and which is not meant. 

[0029] Furthermore, a fuel inflow into the oil sac for injection control is performed through the main 
oilway, when injecting with common rail pressure, and it is performed from the main oilway and an 
auxiliary oilway at the time of actuation of an intensifier. For this reason, it becomes possible to 
control independently a fuel inflow (pressure control) into the oil sac for injection control by the case 
where operate the case where it injects with common rail pressure, and an intensifier, and it injects, 
respectively. Therefore, the design (for example, setup of the orifice prepared in each oilway) of the 
main oilway and an auxiliary oilway becomes easy. 

[0030] In addition, when injecting with common rail pressure without operating an intensifier by 
setting up the pressure to which a pressure control valve operates the optimal, a fuel can be made to 
mainly flow in the oil sac for injection control from the main oilway. 

[0031] As for said intensifier, the fuel injection equipment of invention concerning claim 3 has a 
cylinder and a piston in a fuel injection equipment according to claim 1 or 2, and said intensifier 
control means is characterized by what is considered as the piston control valve which moves said 
piston and makes the fuel pressure of the downstream increase rather than said pressure latching 
valve by making the fuel in said cylinder flow out. 

[0032] The fuel in a cylinder flows out, a piston is moved by the piston control valve, and the 
intensifier which has a cylinder and a piston makes the fuel pressure of the downstream increase 
rather than a pressure latching valve by it in a fuel injection equipment according to claim 3. Thus, 
easy structure can constitute equipment. 

[0033] In addition, that what is necessary is just to have the function to which a piston is moved by 
making the fuel in a cylinder flow out as a piston control valve, the so-called pressure regulating 
valve of a two-way- valve format can also be applied, or the pressure regulating valve of a cross 
valve format can also be applied. 

[0034] The fuel injection equipment of invention concerning claim 4 is characterized by the thing it 
is supposed that modification of the fuel flow out of said cylinder is possible for said piston control 
valve in the fuel injection equipment according to claim 3. 

[0035] In a fuel injection equipment according to claim 4, since the fuel flow out of the cylinder of 
an intensifier can be changed, it becomes possible to set the displacement rate of a piston, i.e., the 
boost rate of the fuel sent to a fuel injection nozzle, as arbitration. 

[0036] For example, in boosting steeply the fuel of an intensifier lower stream of a river, it makes 
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[ many ] the fuel flow out of a cylinder by controlling a piston control valve. By this, since the 
pressure in the cylinder of an intensifier declines quickly, the displacement rate of a piston becomes 
quick and a steep pressure buildup can be obtained. On the other hand, in boosting gently the fuel of 
an intensifier lower stream of a river, it lessens the fuel flow out of a cylinder by controlling a piston 
control valve. By this, since the pressure in the cylinder of an intensifier declines gently, the 
displacement rate of a piston becomes slow and a loose pressure buildup can be obtained. 
[0037] Here, generally in an engine high rotational frequency and a heavy load field, high injection 
pressure and a short fiiel injection period are desired. It can be coped with by making the 
displacement rate of a piston quick like the above-mentioned to this demand, and the output of a 
good engine and an exhaust air property can be acquired by the large operating range. 
[0038] As for said intensifier, the fuel injection equipment of invention concerning claim 5 has a 
cylinder and a piston in a fuel injection equipment according to claim 1 or 2, and said intensifier 
control means is characterized by what is considered as the pressure-up cam which moves said 
piston directly and makes the fuel pressure of the downstream increase rather than said pressure 
latching valve. 

[0039] In addition, the condition of not moving a piston can also be set up by preparing a clutch or 
establishing the device in which the cam shaft of a pressure-up cam is moved to the cam shaft of a 
pressure-up cam up, in this case. Furthermore, the device in which the phase of a pressure-up cam 
can be changed may be added further. 

[0040] A piston is directly moved by the pressure-up cam and the intensifier which has a cylinder 
and a piston makes the fuel pressure of the downstream increase rather than a pressure latching valve 
by it in a fuel injection equipment according to claim 5. Namely, a pressure-up cam is rotated 
synchronizing with an engine speed, for example, and when injecting with common rail pressure, a 
pressure-up cam changes into the condition of not moving a piston. On the other hand, in operating 
an intensifier, a pressure-up cam changes a piston into the condition of making it moving directly. 
Thus, easy structure can constitute equipment. 

[0041] Here, with the configuration which an intensifier is always operated and boosts the fuel 
pressure of an intensifier lower stream of a river, it cannot inject only with common rail pressure. On 
the other hand, in a fuel injection equipment according to claim 5, since the condition of not moving 
a piston by the pressure-up cam can be acquired, the fuel pressure of an intensifier lower stream of a 
river can be maintained at common rail pressure, and injection with common rail pressure is also 
attained. Moreover, a pressure-up initiation stage can be changed now by establishing the device in 
which the phase of a pressure-up cam can be changed. The degree of freedom of fuel injection 
timing in the case of operating an intensifier and injecting by this, is expandable. 
[0042] The fuel injection equipment of invention concerning claim 6 is characterized by what the 
fuel pressure detection means was formed for in the downstream of said intensifier in the fuel 
injection equipment given in any of claim 1 thru/or claim 5 they are. 

[0043] In the fuel injection equipment according to claim 6, the fuel pressure detection means is 
formed in the downstream of an intensifier. For this reason, a fuel pressure detection means can 
detect the fuel pressure of the lower stream of a river of an intensifier, and the closing motion stage 
of an injection control valve can be controlled based on that detecting signal. Moreover, similarly, 
based on the detecting signal of a fuel pressure detection means, an intensifier control means (a 
piston control valve or pressure-up cam) can be controlled, and the pressure in an intensifier 
(cylinder) can be controlled. By this, the boost rate (the variation rate of a piston rate) of the fuel by 
the intensifier can be changed to arbitration. 

[0044] Therefore, when the fuel pressure of an intensifier lower stream of a river turns into suitable 
fuel pressure, it becomes possible to open wide and carry out fuel injection of the injection control 
valve. By this, the fuel pressure at the time of injection initiation can be set up correctly. Moreover, 
according to a service condition, the boost rate of a fuel can be set up with a sufficient precision. 
[0045] 

[Embodiment of the Invention] The whole fuel-injection-equipment 10 configuration concerning the 
gestalt of operation of the 1st of this invention is shown to [gestalt of the 1st operation] drawing 1 by 
the block diagram. 

[0046] The fuel injection equipment 10 is equipped with the pressure accumulator (common rail) 12. 
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The reserve well in a fuel injection nozzle 14 is open for free passage through the main oilway 16, 
and this pressure accumulator 12 can make a predetermined pressure the fuel oil fed from the fuel 
booster pump 18, and can be accumulated. Moreover, the pressure latching valve 20 is formed in the 
middle of the main oilway 16 which opens a fuel injection nozzle 14 and a pressure accumulator 12 
for free passage. This pressure latching valve 20 intercepts the outflow of the fuel pressure from a 
fuel-injection-nozzle 14 side to a pressure accumulator 12 side. 

[0047] Furthermore, the oil sac 22 for injection control is opened for free passage and established in 
the downstream rather than the pressure latching valve 20 of the main oilway 1 6 which opens a fuel 
injection nozzle 14 and a pressure accumulator 12 for free passage. This oil sac 22 for injection 
control is acting in the direction in which internal fuel oil pressure stops the needle valve in a fuel 
injection nozzle 14. Moreover, the injection control valve 24 is formed in the oil sac 22 for injection 
control. By making fuel oil pressure usually act on the oil sac 22 for injection control, by removing 
the fuel oil in the oil sac 22 for injectipn control, this injection control valve 24 makes the needle 
valve in a fuel injection nozzle 14 stop, and it opens a needle valve wide, and like the above- 
mentioned, it is constituted so that fuel injection may be made to carry out. 

[0048] Furthermore, rather than the pressure latching valve 20 of the main oilway 16 which opens a 
fuel injection nozzle 14 and a pressure accumulator 12 for free passage, an intensifier 26 is open for 
free passage to the oil sac 22 for injection control, and is arranged in it at the downstream. This 
intensifier 26 boosts the fuel oil from a pressure accumulator 12 further, and can feed it into the oil 
sac 22 for injection control, and a fuel injection nozzle 14. Furthermore, the intensifier control means 
28 is formed in the intensifier 26. This intensifier control means 28 can operate an intensifier 26 to 
arbitration, and, thereby, is the configuration that the fuel pressure of the downstream can be made to 
increase rather than the pressure latching valve 20. 

[0049] Next, an operation of the gestalt of operation of**** 1 is explained. 
[0050] In the fuel injection equipment 10 of the above-mentioned configuration, it has a pressure 
accumulator 12, the pressure latching valve 20, the oil sac 22 for injection control, the injection 
control valve 24, the intensifier 26, and the intensifier control means 28. To an intensifier 26, the fuel 
oil (common rail pressure) from a pressure accumulator 12 is supplied, and it boosts this. Moreover, 
to the fuel injection nozzle 14, a pressure accumulator injection system (common rail injector) is 
constituted by "a pressure accumulator 12, the pressure latching valve 20, the oil sac 22 for injection 
control, and the injection control valve 24", and it has this pressure accumulator injection system and 
the composition that the intensifier 26 has been arranged at juxtaposition here. If it puts in another 
way, an intensifier injection system (jerk injector) is constituted by "an intensifier 26, the intensifier 
control means 28, the oil sac 22 for injection control, and the injection control valve 24" to a fuel 
injection nozzle 14. 

[0051] Here, when injecting a fuel by 1 pressure-accumulator injection system (common rail 
injector), the pressure in the oil sac 22 for injection control is made equal to the pressure in a 
pressure accumulator 12 (common rail pressure) before injection initiation. Thereby, the closedown 
of the needle valve in a fuel injection nozzle 14 is carried out, and it is held. 

[0052] In case fuel oil is injected, an intensifier 26 is made into a non-operative condition, and the 
fuel oil from a pressure accumulator 12 is further fed by the intensifier control means 28 through the 
pressure latching valve 20 at the reserve well in a fuel injection nozzle 14. At this time, the pressure 
which stops the needle valve in a fuel injection nozzle 14 decreases by removing the fuel oil of the 
oil sac 22 for injection control, and, on the other hand, as for the inside (reserve well) of a fuel 
injection nozzle 14, said common rail pressure is maintained by the injection control valve 24. 
Thereby, the needle valve in a fuel injection nozzle 14 is opened wide, and the fuel oil from a 
pressure accumulator 12 is injected from a fuel injection nozzle 14 directly (as it is). 
[0053] In case fuel injection is ended, the pressure of the oil sac 22 for injection control is again 
made equal to common rail pressure by the injection control valve 24. It is pushed in the direction of 
a closedown, and the needle valve in a fuel injection nozzle 14 sits down to a nozzle sheet, and is 
held by this, and fuel injection is completed. 

2) When injecting a fuel by the intensifier injection system (jerk injector), make the pressure in the 
oil sac 22 for injection control equal to the pressure in a pressure accumulator 12 (common rail 
pressure) before injection initiation. Thereby, the closedown of the needle valve in a fuel injection 
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nozzle 14 is carried out, and it is held. 

[0054] In case fuel oil is injected, an ihtensifier 26 is made into an operating state by the intensifier 
control means 28. Then, the fuel oil further pressurized by the intensifier 26 is fed by the reserve 
well in a fuel injection nozzle 14, and the oil sac 22 for injection control. In addition, in this 
condition, the pressure latching valve 20 worked and the fuel oil which it boosted has prevented 
flowing into a pressure accumulator 12 side. Furthermore, at this time, the pressure which stops the 
needle valve in a fuel injection nozzle 14 with removing the fuel oil of the oil sac 22 for injection 
control by the injection control valve 24 decreases, and, on the other hand, the pressure of the fuel oil 
pressurized by said intensifier 26 is acting in a fuel injection nozzle 14 (reserve well). Thereby, the 
needle valve in a fuel injection nozzle 14 is opened wide, and the fuel oil which it boosted with the 
intensifier 26 is injected from a fuel injection nozzle 14. 

[0055] In case fuel injection is ended, the pressure of the oil sac 22 for injection control is again 
made equal to the pressure in a fuel injection nozzle 14 (reserve well) by the injection control valve 
24. It is pushed in the direction of a closedown, and the needle valve in a fuel injection nozzle 14 sits 
down to a nozzle sheet, and is held by this, and fuel injection is completed. 

[0056] Thus, in the fuel injection equipment 10 concerning the gestalt of operation of**** 1, change 
control can be carried out and fuel injection of the high-pressure injection which sends the fuel oil 
which pressurized the fuel oil from a pressure accumulator 12 further with the intensifier 26 with the 
low voltage injection which sends to a fuel injection nozzle 14 as it is, and injects to a fuel injection 
nozzle 14, and injects can be carried out. Therefore, the following effectiveness is done so. 
[0057] ** The fuel (common rail pressure) from a pressure accumulator 12 is supplied to an 
intensifier 26, and since this is boosted and injected, super-high injection pressure-ization (for 
example, maximum injection pressure 300MPa) sharply exceeding the injection pressure (for 
example, maximum injection pressure 135MPa) by the conventional common rail injection system is 
realizable. Therefore, while being able to inject a fuel in a suitable fuel injection period at the time of 
a high engine speed and a heavy load and being able to attain improvement in the speed more, good 
combustion is attained and a high power engine can be realized by low emission. 
[0058] Moreover, it is in the inclination for high rotational frequency-ization to be attained, by the 
small diesel power plant in recent years. The air speed in an engine cylinder increases in proportion 
[ almost ] to an engine speed. Therefore, in the same injection pressure, since spraying becomes is 
easy to pass as compared with the time of a low rotational frequency at the time of a high rotational 
frequency, gaseous mixture collects inside a combustion chamber and it becomes impossible to 
utilize outside air, it becomes easy to discharge a smoke (black smoke). Since the accomplishment 
force of spraying will decrease if a diameter of nozzle hole is made small, this inclination becomes 
still more remarkable. On the other hand, it is possible to compensate reduction of the spraying 
accomplishment force by minor-diameter-izing of a diameter of nozzle hole with the fuel injection 
equipment 10 concerning the gestalt of operation of **** 1 by extra-high voltage-ization of injection 
pressure, and by this, since the oxygen of a combustion chamber is effectively utilizable, also in a 
high rotational frequency, smoked discharge can realize few good combustion conditions. 
[0059] Here, an example of the use range of the intensifier 26 in the Maine injection is shown to 
drawing 2 by the diagram. Furthermore, a common rail pressure and correspondence-related example 
of the actuation period of an intensifier 26 to the injection pressure at the time of making a load 
increase by engine-speed regularity is shown to drawing 3 by the diagram. As shown in drawing 2 
R> 2 and drawing 3 , although the injection pressure of the Maine injection needs high pressure, in a 
heavy load (high torque) and a high engine-speed field, it can respond suitably by injecting 
combining the boost by operating the common rail pressure (standard pressure) and the intensifier 26 
by the pressure accumulator 12. 

[0060] Furthermore, since it is not necessary to always accumulate a super-high injection pressure, 
as compared with the conventional common rail injection system which always accumulates 
predetermined high injection pressure, it is advantageous from the point of the reinforcement of an 
injection system, and low cost-ization can also be attained. 

[0061] ** Since it is the structure where a fuel is supplied from a pressure accumulator 12 when the 
parallel arrangement of the intensifier 26 is carried out to the pressure accumulator injection system 
(common rail injector) and down- stream fuel pressure becomes below common rail pressure from 
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the pressure latching valve 20, when carrying out after injection at the time of a high rotational 
frequency and a heavy load, a fuel is not injected with the low voltage below common rail pressure. 
The combustion facilitatory effect by the fuel by which the fuel itself by which after injection was 
carried out did not cause [ of a smoke ] generating, and after injection was carried out since after 
injection of the spraying of a good atomization condition was carried out by this carrying out 
disturbance of the burning space can be pulled out to the maximum extent. 
[0062] Moreover, in inside and a heavy load field, although the injection pressure of the Maine 
injection needs high pressure, a noise reduction and an exhaust air improvement are moreover aimed 
at at this time and pilot injection (or multi-pilot injection) is carried out, unlike the Maine injection 
pressure, generally, the optimum value of the injection pressure of this pilot injection is a pressure 
lower than it. In order to inject the reason at an early stage considerably from a compression top dead 
center, it is for the accomplishment force of spraying becoming large too much, and producing fuel 
adhesion in a cylinder liner side according to the air temperature in a cylinder and a consistency 
being low, when injection pressure is high pressure equivalent to the Maine injection. Also in this 
case, since change control can be carried out and fuel injection of low voltage injection and the high- 
pressure injection can be carried out, the optimal injection pressure can be respectively set up by 
pilot injection and the Maine injection. 

[0063] Furthermore, things injected combining injection with common rail pressure and the injection 
which operated the intensifier 26 free, such as injecting the early stages of injection with common 
rail pressure, operating an intensifier 26 and carrying out high-pressure injection from the middle, or 
operating an intensifier 26 in early stages of injection, carrying out high-pressure injection, 
suspending an intensifier 26 in the middle, and injecting with common rail pressure, are possible. 
Thus, the degree of freedom of an injection pattern is large. 

[0064] Here, various kinds of examples of the injection pattern like the above-mentioned are shown 
to drawing 4 thru/or drawing 8 by the diagram. As these drawing 4 thru/or drawing 8 shows, it 
becomes possible to correspond to the combination pattern of the arbitration of pilot injection, the 
Maine injection, and after injection by combining injection with common rail pressure, and the 
injection which operated the intensifier 26 free. 

[0065] In addition, the injection pattern like the above-mentioned is not limited to the gestalt shown 
in said drawing 4 thru/or drawing 8 , and when there are more counts of injection than the thing of 
illustration, or also when few, there is. Moreover, the injection which operated the intensifier 26 is 
not applied only to the Maine injection, is applied to pilot injection or after injection, at the time of 
these pilot injections and after injections, can operate an intensifier 26 and can also be injected. 
[0066] ** In the former, in case it prepared for the next injection after operating boost equipment and 
injecting, it was the cause by which there was possibility that cavitation will occur and erosion will 
arise in an oilway, and the endurance of a fuel-injection system got worse remarkably. On the other 
hand, in the fuel injection equipment 10 concerning the gestalt of the 1st operation, since it is the 
structure where a fuel is supplied from a pressure accumulator 12 when the parallel arrangement of 
the intensifier 26 is carried out to the pressure accumulator injection system (common rail injector) 
and down-stream fuel pressure beconues below common rail pressure from the pressure latching 
valve 20, fuel pressure does not become below the vapor pressure of a fuel, therefore, since there are 
no worries about the erosion of the oilway by cavitation generating, endurance is markedly alike and 
improves. 

[0067] ** Since the parallel arrangement of the intensifier 26 is carried out to the pressure 
accumulator injection system (common rail injector), where between a pressure accumulator 12 and 
intensifies 26 is intercepted, even if an intensifier 26 breaks down, it can inject with common rail 
pressure. For this reason, an engine does not stop suddenly. 

The whole fuel-injection-equipment 30 configuration concerning the gestalt of operation of the 2nd 
of this invention is shown in [gestalt of the 2nd operation] drawing 9 . 

[0068] The fuel injection equipment 30 is equipped with the pressure accumulator (common rail) 32. 
The reserve well 62 in a fuel injection nozzle 34 is open for free passage through the main oilway 36, 
and this pressure accumulator 32 can accumulate the fuel oil fed from the fuel booster pump 38 by 
the predetermined pressure according to an engine speed or a load. Moreover, the pressure latching 
valve 40 is formed in the middle of the main oilway 36 which opens a fuel injection nozzle 34 and a 
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pressure accumulator 32 for free passage. This pressure latching valve 40 intercepts the outflow of 
the fuel pressure from a fuel-injection r nozzle 34 side to a pressure accumulator 32 side. 
[0069] Furthermore, the oil sac 42 for injection control is opened for free passage and established in 
the downstream through the orifice 44 rather than the pressure latching valve 40 of the main oilway 
36 which opens a fuel injection nozzle 34 and a pressure accumulator 32 for free passage. The 
command piston 46 is held in this oil sac 42 for injection control, and the command piston 46 is in 
cooperation to the needle valve 48 in a fuel injection nozzle 34 further. Thereby, the fuel oil pressure 
in the oil sac 42 for injection control forces the needle valve 48 in a fuel injection nozzle 34, and it is 
acting so that it may sit down and hold to a nozzle sheet 50. 

[0070] Furthermore, the injection control valve 52 is formed in the oil sac 42 for injection control. 
By making fuel oil pressure usually act on the oil sac 42 for injection control, by removing the fuel 
oil in the oil sac 42 for injection control, this injection control valve 52 makes the needle valve 48 in 
a fuel injection nozzle 34 stop, and it opens a needle valve 48 wide, and like the above-mentioned, it 
is constituted so that fuel injection may be made to carry out. 

[0071] Furthermore, rather than the pressure latching valve 40 of the main oilway 36 which opens a 
fuel injection nozzle 34 and a pressure accumulator 32 for free passage, an intensifier 54 is open for 
free passage to the oil sac 42 for injection control, and is arranged in it at the downstream. This 
intensifier 54 has the cylinder 56 and the piston 58, and when a piston 58 moves, it has composition 
which the fuel oil from a pressure accumulator 32 is boosted further, and can be fed into the oil sac 
42 for injection control, and a fuel injection nozzle 34. 

[0072] Moreover, the piston control valve 60 as an intensifier control means is formed in the 
intensifier 54. This piston control valve 60 is the configuration that a piston 58 can be moved and the 
fuel pressure of the downstream can be made to increase rather than the pressure latching valve 40, 
by making the fuel in a cylinder 56 flow out. 

[0073] Next, an operation of the gestalt of operation of**** 2 is explained. 
[0074] In the fuel injection equipment 30 of the above-mentioned configuration, it has a pressure 
accumulator 32, the pressure latching valve 40, the oil sac 42 for injection control, the injection 
control valve 52, the intensifier 54, and the piston control valve 60. To an intensifier 54, the fuel oil 
(common rail pressure) from a pressure accumulator 32 is supplied, and it boosts this because a 
piston 58 moves. Moreover, to the fuel injection nozzle 34, a pressure accumulator injection system 
(common rail injector) is constituted by "a pressure accumulator 32, the pressure latching valve 40, 
the oil sac 42 for injection control, and the injection control valve 52", and it has this pressure 
accumulator injection system and the composition that the intensifier 54 has been arranged at 
juxtaposition here. If it puts in another way, an intensifier injection system (jerk injector) is 
constituted by "an intensifier 54, the piston control valve 60, the oil sac 42 for injection control, and 
the injection control valve 52" to a fuel injection nozzle 34. 

[0075] Here, when injecting a fuel by 1 pressure-accumulator injection system (common rail 
injector), before injection initiation, the injection control valve 52 is maintained to a closed state, and 
the pressure in the oil sac 42 for injection control is made equal to the pressure in a pressure 
accumulator 32 (common rail pressure). Thereby, the needle valve 48 in a fuel injection nozzle 34 is 
forced on a nozzle sheet 50 through the command piston 58, and a needle valve 48 is held in the state 
of a closedown. 

[0076] In case fuel oil is injected, an intensifier 54 is made into a non-operative condition by making 
the piston control valve 60 into a closed state, and the fuel oil from a pressure accumulator 32 is 
further fed through the pressure latching valve 40 by the reserve well 62 in a fuel injection nozzle 34. 
If the fuel oil of the oil sac 42 for injection control is removed by opening the injection control valve 
52 at this time, the pressure which stops the needle valve 48 in a fuel injection nozzle 34 will 
decrease, and, on the other hand, as for the inside (reserve well 62) of a fuel injection nozzle 34, said 
common rail pressure will be maintained. Thereby, the needle valve 48 in a fuel injection nozzle 34 
is opened wide, and the fuel oil from a pressure accumulator 32 is injected from a fuel injection 
nozzle 34 directly (as it is). 

[0077] In case fuel injection is ended, the pressure of the oil sac 42 for injection control is made 
equal to common rail pressure by closing the injection control valve 52 again. It is again pushed in 
the direction of a closedown through the command piston 58, and the needle valve 48 in a fuel 
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injection nozzle 34 sits down to a nozzle sheet 50, and is held by this, and fuel injection is 
completed. 

2) When injecting a fuel by the intensifier injection system (jerk injector), before injection initiation, 
maintain the injection control valve 52 in the clausilium condition, and make the pressure in the oil 
sac 42 for injection control equal to the pressure in a pressure accumulator 32 (common rail 
pressure). Thereby, the needle valve 48 in a fuel injection nozzle 34 is forced on a nozzle sheet 50 
through the command piston 58, and a needle valve 48 is held in the state of a closedown. 
[0078] In case fuel oil is injected, the fuel oil in an intensifier 54 (cylinder 56) is discharged by 
opening the piston control valve 60. Thereby, a piston 58 moves and it boosts fuel pressure. Then, 
the fuel oil pressurized by the intensifier 54 is fed by the reserve well 62 in a fuel injection nozzle 
34, and the oil sac 42 for injection control. In addition, in this condition, the pressure latching valve 
40 worked and the fuel oil which it boosted has prevented flowing into a pressure accumulator 32 
side. Furthermore, at this time, the pressure which stops the needle valve 48 in a fuel injection nozzle 
34 with removing the fuel oil of the oil sac 42 for injection control by the injection control valve 52 
decreases, and, on the other hand, the pressure of the fuel oil pressurized by said intensifier 54 is 
acting in a fuel injection nozzle 34 (reserve well 62). Thereby, the needle valve 48 in a fuel injection 
nozzle 34 is opened wide, and the fuel oil which it boosted with the intensifier 54 is injected from a 
fuel injection nozzle 34. 

[0079] In case fuel injection is ended, the pressure of the oil sac 42 for injection control is again 
made equal to the pressure in a fuel injection nozzle 34 (reserve well 62) by the injection control 
valve 52. It is pushed in the direction of a closedown, and the needle valve 48 in a fuel injection 
nozzle 34 sits down to a nozzle sheet 50, and is held by this, and fuel injection is completed. 
[0080] Furthermore, in preparation for the next injection, the piston control valve 60 of an intensifier 
54 is closed, the pressure in an intensifier 54 is made equal to common rail pressure, and a piston 58 
is again moved to the location of a radical. If down-stream fuel pressure turns into below common 
rail pressure from the pressure latching valve 40 in connection with this, the pressure latching valve 
40 will open wide promptly, and it will become fuel pressure almost equal to common rail pressure. 
[0081] Thus, in the fuel injection equipment 30 concerning the gestalt of operation of **** 2, change 
control can be carried out and fuel injection of the high-pressure injection which sends the fuel oil 
which pressurized the fuel oil from a pressure accumulator 32 further with the intensifier 54 with the 
low voltage injection which sends to a fuel injection nozzle 34 as it is, and injects to a fuel injection 
nozzle 34, and injects can be carried out. Therefore, it is the thing which was mentioned above and 
which does the following effectiveness so like the gestalt of the 1st operation. 
[0082] ** The fuel of the (common rail pressure) from a pressure accumulator 32 is supplied to an 
intensifier 54, and since this is boosted and injected, super-high injection pressure-ization (for 
example, maximum injection pressure 300MPa) sharply exceeding the injection pressure by the 
conventional common rail injection system is realizable. Therefore, while being able to inject a fuel 
in a suitable fuel injection period at the time of a high engine speed and a heavy load and being able 
to attain improvement in the speed more, good combustion is attained and a high power engine can 
be realized by low emission. 

[0083] Moreover, it is possible to compensate reduction of the spraying accomplishment force by 
minor-diameter-izing of the diameter of nozzle hole of a fuel injection nozzle by extra-high voltage- 
ization of injection pressure, and by this, since the oxygen of a combustion chamber is effectively 
utilizable, also in a high rotational frequency, smoked discharge can realize few good combustion 
conditions. 

[0084] Furthermore, since it is not necessary to always accumulate a super-high injection pressure, 
as compared with the conventional common rail injection system which always accumulates 
predetermined high injection pressure, it is advantageous from the point of the reinforcement of an 
injection system, and low cost-ization can also be attained. 

[0085] ** Since it is the structure where a fuel is supplied from a pressure accumulator 32 when the 
parallel arrangement of the intensifier 54 is carried out to the pressure accumulator injection system 
(common rail injector) and down-stream fuel pressure becomes below common rail pressure from 
the pressure latching valve 40, when carrying out after injection at the time of a high rotational 
frequency and a heavy load, a fuel is not injected with the low voltage below common rail pressure. 
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The combustion facilitatory effect by the fuel by which the fuel itself by which after injection was 
carried out did not cause [ of a smoke ] generating, and after injection was carried out since after 
injection of the spraying of a good atomization condition was carried out by this carrying out 
disturbance of the burning space can be pulled out to the maximum extent. 

[0086] Moreover, since change control can be carried out and fuel injection of low voltage injection 
and the high-pressure injection can be carried out, the optimal injection pressure can be respectively 
set up by pilot injection, the Maine injection, and after injection. 

[0087] Furthermore, it is possible to inject combining injection with common rail pressure and the 
injection which operated the intensifier 54 free, and the degree of freedom of an injection pattern is 
large. 

[0088] ** since it is the structure where a fuel is supplied from a pressure accumulator 32 when the 
parallel arrangement of the intensifier 54 is carried out to the pressure accumulator injection system 
(common rail injector) and down- stream fuel pressure becomes below common rail pressure from 
the pressure latching valve 40 and fuel pressure does not become below the vapor pressure of a fuel, 
there are no worries about the erosion of the oilway by cavitation generating, and endurance is 
markedly alike and improves. 

[0089] ** Since the parallel arrangement of the intensifier 54 is carried out to the pressure 
accumulator injection system (common rail injector), where between a pressure accumulator 32 and 
intensifiers 54 is intercepted, even if an intensifier 54 breaks down, it can inject with common rail 
pressure. For this reason, an engine does not stop suddenly. 

[0090] In addition, although the piston control valve 60 which was mentioned above and which was 
prepared in the intensifier 54 in the gestalt of the 2nd operation was used as the so-called pressure 
regulating valve of a two-way- valve format and being considered as the configuration to which a 
piston 58 is moved by making the fuel by the side of a boost of a piston 58 (under drawing 9 ) flow 
out Not only this but this piston control valve 60 should just have the function to which a piston 58 is 
moved by making the fuel in a cylinder 56 flow out. For example, as shown in drawing 10 , it is 
good also as a configuration to which a piston 58 is moved by controlling the fuel by the side of the 
common rail pressure of a piston 58 (on drawing 10 ). Furthermore, as shown in drawing 1 1 , it is 
good also considering the piston control valve 65 as the so-called pressure regulating valve of a cross 
valve format (format that two of the passage in Mikata are open for free passage, and one is 
intercepted). With this configuration, the passage between the boost side (under drawing 1 1 ) of a 
piston 58 and a drain is made to open for free passage by the pressure regulating valve of the Mikata 
format, and a piston 58 is dropped by making the fuel by the side of a boost of a piston 58 flow into a 
drain. Moreover, the passage between the boost side (under drawing 1 1 ) of a piston 58 and the main 
oilway 36 is made to open for free passage by the pressure regulating valve of the Mikata format, 
and a piston 58 is raised by making a fuel flow into the boost side of a piston 58. 
The whole fuel-injection-equipment 70 configuration concerning the gestalt of operation of the 3rd 
of this invention is shown in [gestalt of the 3rd operation] drawing 12 . In addition, the configuration 
for the principal part has become the same fundamentally with the fuel injection equipment 30 
concerning the gestalt of the 2nd operation mentioned above, and about the same part concerned, this 
fuel injection equipment 70 gives the same sign as the gestalt of said 2nd operation, and omits that 
explanation. 

[0091] In the fuel injection equipment 70, the piston control valve 72 as an intensifier control means 
is formed in the intensifier 54. Furthermore, this piston control valve 72 is equipped with the 
adjustable lift device 74 which controls the amount of lifts of this piston control valve 72. It is the 
configuration that the fuel flow out of a cylinder 56 can be changed by operating the adjustable lift 
device 74 by this. 

[0092] In addition, the amount of lifts changes according to the electrical potential difference which 
impresses the adjustable lift device 74 like PZT. 

[0093] In the fuel injection equipment 70 concerning the gestalt of implementation of the 3rd of the 
above-mentioned configuration, the s^me operation effectiveness as the fuel injection equipment 30 
concerning the gestalt of the 2nd operation mentioned above is done so. 

[0094] Furthermore, in a fuel injection equipment 70, the amount of lifts of the piston control valve 
72 can be controlled by the adjustable lift device 74, and the area by which a fuel is discharged from 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 12/9/2005 



JP,2002-364484,A [DETAILED DESCRIPTION] 



Page 13 of 16 



the inside of the cylinder 56 of an intensifier 54 can be changed. Since the discharge of the fuel in a 
cylinder 56 is controllable by changing this discharge area, it becomes possible to set the 
displacement rate of a piston 58, i.e., the boost rate of the fuel sent to a fuel injection nozzle 34, as 
arbitration. 

[0095] For example, in boosting steeply the fuel of intensifier 54 lower stream of a river, the amount 
of lifts of the piston control valve 72 is enlarged, and it enlarges fuel discharge area. By this, since 
the pressure in a cylinder 56 declines quickly, the displacement rate of a piston 58 becomes quick 
and a steep pressure buildup can be obtained. On the other hand, in boosting gently the fuel of 
intensifier 54 lower stream of a river, the amount of lifts of the piston control valve 72 is made small, 
and it makes fuel discharge area small. By this, since the pressure in a cylinder 56 declines gently, 
the displacement rate of a piston 58 becomes slow and a loose pressure buildup can be obtained. 
[0096] Here, generally in an engine high rotational frequency and a heavy load field, the high 
injection pressure of a fuel and a short fuel injection period are desired. It can be coped with by 
making the displacement rate of a piston 58 quick like the above-mentioned to this demand, and the 
output of a good engine and an exhaust air property can be acquired by the large operating range. 
The whole fuel-injection-equipment 80 configuration concerning the gestalt of operation of the 4th 
of this invention is shown in [gestalt of the 4th operation] drawing 13 . In addition, the configuration 
for the principal part has become the same fundamentally with the fuel injection equipment 30 
concerning the gestalt of the 2nd operation mentioned above, and about the same part concerned, this 
fuel injection equipment 80 gives the same sign as the gestalt of said 2nd operation, and omits that 
explanation. 

[0097] The fuel injection equipment 30 mentioned above has possibility that a needle valve 48 will 
carry out a lift (valve-opening migration), when a difference with the pressure in delay and a fuel 
injection nozzle 34 (reserve well 62) becomes [ the pressure buildup in the oil sac 42 for injection 
control ] more remarkable than the pressure buildup in a fuel injection nozzle 34 more than an 
injection-valve opening pressure before [ injection initiation of fuel oil (i.e., when the injection 
control valve 52 operates an intensifier 54 in a closed state) ]. The fuel injection equipment 80 
concerning the gestalt of operation of **** 4 is for preventing this. 

[0098] The auxiliary oilway 82 which opens the oil sac 42 for injection control for free passage to 
the downstream of an intensifier 54 is formed to the fundamental configuration of the fuel injection 
equipment 30 concerning the gestalt of the 2nd operation which mentioned above this fuel injection 
equipment 80. That is, in the main oilway 36, the auxiliary oilway 82 is formed independently and 
let it be the new inflow path of the fuel oil from the intensifier 54 to the oil sac 42 for injection 
control. 

[0099] Moreover, the pressure control valve 84 and the orifice 86 are arranged at the auxiliary 
oilway 82. A pressure control valve 84 has the function which will be in an open condition, when the 
differential pressure before and behind that becomes more than a predetermined pressure. That is, the 
pressure control valve 84 has the function to open wide at the time of actuation of an intensifier 54, 
and to maintain the differential pressure of the oil sac 42 for injection control, and the inside of the 
reserve well 62 of a fuel injection nozzle 34 in the predetermined range. 

[0100] In the fuel injection equipment 80 concerning the gestalt of implementation of the 4th of the 
above-mentioned configuration, the same operation effectiveness is fundamentally done so with the 
fuel injection equipment 30 concerning the gestalt of the 2nd operation mentioned above. 
[0101] Furthermore, in the fuel injection equipment 80, the inflow path of the fuel from the 
intensifier 54 to the oil sac 42 for injection control is separately prepared by the auxiliary oilway 82 
which becomes independent in the main oilway 36, and, moreover, it has the composition that the 
pressure control valve 84 was formed,* by it at this auxiliary oilway 82. 

[0102] Here, at the time of injection initiation of a fuel, the pressure in the oil sac 42 for injection 
control is equal to the fuel pressure (common rail pressure) from a pressure accumulator 32. In this 
condition, since there is no differential pressure before and after a pressure control valve 84, the 
pressure control valve 84 has closed. If an intensifier 54 is operated from this condition, the fuel 
pressure of intensifier 54 lower stream of a river will rise. In connection with this, the fuel oil 
pressurized by the intensifier 54 is fed through the main oilway 36 by the oil sac 42 for injection 
control, and the fuel pressure in the oil sac 42 for injection control also rises. However, the pressure 
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buildup in the oil sac 42 for injection control is a little overdue as compared with the fuel pressure 
between an intensifier 54 and a pressure control valve 84 (auxiliary oilway 82 of the latest lower 
stream of a river of an intensifier 54). By the differential pressure before and behind the pressure 
control valve 84 produced according to this delay, a pressure control valve 84 will open and a fuel 
will flow in the oil sac 42 for injection control also from the auxiliary oilway 82. At the time of 
actuation of an intensifier 54, the pressure in the oil sac 42 for injection control becomes equal to the 
fuel pressure in the reserve well 62 of a fuel injection nozzle 34 promptly by this. For this reason, 
when before [ 52 ] injection initiation (i.e., an injection control valve) operates an intensifier 54 in a 
closed state, differential pressure with the inside of the oil sac 42 for injection control and a reserve 
well 62 can be maintained below to an injection- valve opening pressure (if it puts in another way). 
The pressure buildup in the oil sac 42 for injection control is not remarkably late for the pressure 
buildup in the reserve well 62 of a fuel injection nozzle 34, and at the time of close, the injection 
control valve 52 can sit a nozzle sheet 50 certainly, and can stop the needle valve 48 of a fuel 
inj ection nozzle 3 4 . 

[0103] Therefore, where the injection control valve 52 is closed, when operating an intensifier 54, it 
can prevent that fuel injection is carried out at the stage in which the needle valve 48 of a fuel 
injection nozzle 34 carries out a lift and which is not meant. 

[0104] Furthermore, a fuel inflow into the oil sac 42 for injection control is performed through the 
main oilway 36, when injecting with common rail pressure, and it is performed from the main oilway 
36 and the auxiliary oilway 82 at the time of actuation of an intensifier 54. For this reason, it 
becomes possible to control independently a fuel inflow (pressure control) into the oil sac 42 for 
injection control by the case where operate the case where it injects with common rail pressure, and 
an intensifier 54, and it injects, respectively. Therefore, the design (for example, setup of the orifice 
44 prepared in each oilway and orifice 86 grade) of the main oilway 36 and the auxiliary oilway 82 
becomes easy. 

[0105] In addition, when injecting with common rail pressure without operating an intensifier 54 by 
setting up the pressure to which a pressure control valve 84 operates the optimal, a fuel can be made 
to mainly flow in the oil sac 42 for injection control from the main oilway 36. 
The whole fuel-injection-equipment 90 configuration concerning the gestalt of operation of the 5th 
of this invention is shown in [gestalt of the 5th operation] drawing 14 . In addition, the configuration 
for the principal part has become the same fundamentally with the fuel injection equipment 30 
concerning the gestalt of the 2nd operation mentioned above, and about the same part concerned, this 
fuel injection equipment 90 gives the same sign as the gestalt of said 2nd operation, and omits that 
explanation. 

[0106] In the fuel injection equipment 90, the lift sensor 92 as a fuel pressure detection means is 
formed in the intensifier 54. This lift sensor 92 is the configuration that the amount of displacement 
of the piston 58 of an intensifier 54 is detectable. 

[0107] This fuel injection equipment 90 does the same operation effectiveness so fundamentally with 
the fuel injection equipment 30 concerning the gestalt of the 2nd operation mentioned above. 
[0108] Furthermore, since the lift sensor 92 is formed in the intensifier 54, the amount of 
displacement of a piston 58 can be detected, the fuel pressure of the lower stream of a river of an 
intensifier 54 can be detected based on the detecting signal, and the closing motion stage of the 
injection control valve 52 can be further controlled by the fuel injection equipment 90 based on the 
detection result. Moreover, similarly, based on the detecting signal of the lift sensor 92, an intensifier 
control means (piston control valve 60) can be controlled, and the pressure in an intensifier 54 
(cylinder 56) can be controlled. By this, the boost rate (the variation rate of a piston 58 rate) of the 
fuel by the intensifier 54 can be changed to arbitration. 

[0109] Therefore, when the fuel pressure of intensifier 54 lower stream of a river turns into suitable 
fuel pressure, it becomes possible to open wide and carry out fuel injection of the injection control 
valve 52. By this, the fuel pressure at the time of injection initiation can be set up correctly. 
Moreover, according to a service condition, the boost rate of a fuel can be set up with a sufficient 
precision. 

The whole fuel-injection-equipment 100 configuration concerning the gestalt of operation of the 6th 
of this invention is shown in [gestalt of the 6th operation] drawing 15 . In addition, the configuration 
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for the principal part has become the same fundamentally with the fuel injection equipment 30 
concerning the gestalt of the 2nd operation mentioned above, and about the same part concerned, this 
fiiel injection equipment 100 gives the same sign as the gestalt of said 2nd operation, and omits that 
explanation. 

[01 10] In the fuel injection equipment 100, the pressure sensor 102 as a fuel pressure detection 
means is formed in the downstream of an intensifier 54. This pressure sensor 102 is the configuration 
that the fuel pressure of the downstream of an intensifier 54 is detectable. 

[0111] This fuel injection equipment 100 does the same operation effectiveness so fundamentally 
with the fuel injection equipment 30 concerning the gestalt of the 2nd operation mentioned above. 
[01 12] Furthermore, since the pressure sensor 102 is formed in the downstream of an intensifier 54, 
based on the detection result, the closing motion stage of the injection control valve 52 is 
controllable by the fuel injection equipment 100 by detecting the fuel pressure of the lower stream of 
a river of an intensifier 54. Moreover, similarly, based on the detecting signal of a pressure sensor 
102, an intensifier control means (piston control valve 60) can be controlled, and the pressure in an 
intensifier 54 (cylinder 56) can be controlled. By this, the boost rate (the variation rate of a piston 58 
rate) of the fuel by the intensifier 54 can be changed to arbitration. 

[01 13] Therefore, when the fuel pressure of intensifier 54 lower stream of a river turns into suitable 
fuel pressure, it becomes possible to open wide and carry out fuel injection of the injection control 
valve 52. By this, the fuel pressure at the time of injection initiation can be set up correctly. 
Moreover, according to a service condition, the boost rate of a fuel can be set up with a sufficient 
precision. 

The whole fuel-injection-equipment 110 configuration concerning the gestalt of operation of the 7th 
of this invention is shown in [gestalt of the 7th operation] drawing 16 . In addition, the configuration 
for the principal part has become the same fundamentally with the fuel injection equipment 30 
concerning the gestalt of the 2nd operation mentioned above, and about the same part concerned, this 
fuel injection equipment 110 gives the same sign as the gestalt of said 2nd operation, and omits that 
explanation. 

[01 14] A fuel injection equipment 1 10 is made to drive an intensifier 54 by the pressure-up cam 1 12 
to the fundamental configuration of the fuel injection equipment 30 concerning the gestalt of the 2nd 
operation mentioned above. 

[0115] That is, the pressure-up cam 1 12 as an intensifier control means is formed in the intensifier 
54. The pressure-up cam 1 12 is the cojifiguration that the piston 58 of an intensifier 54 can be moved 
directly and the fuel pressure of the downstream can be made to increase rather than the pressure 
latching valve 40. 

[0116] In addition, the condition of not moving a piston 58 can also be set up by preparing a clutch 
or establishing the device in which the cam shaft of the pressure-up cam 1 12 is moved to the cam 
shaft of the pressure-up cam 112 up, in this case. Furthermore, the device in which the phase of the 
pressure-up cam 1 12 can be changed may be added further. 

[01 17] A piston 58 is directly moved by the pressure-up cam 112, and the intensifier 54 which has a 
cylinder 56 and a piston 58 makes the fuel pressure of the downstream increase rather than the 
pressure latching valve 40 by it in this fuel injection equipment 110. Namely, when rotating the 
pressure-up cam 112 synchronizing with an engine speed, for example and injecting with common 
rail pressure, the clutch of the cam shaft of the pressure-up cam 1 12 is detached, or a cam shaft is 
moved up and the pressure-up cam 112 changes into the condition of not moving a piston 58. On the 
other hand, in operating an intensifier 54, the clutch of the cam shaft of the pressure-up cam 1 12 is 
connected, or a cam shaft is moved caudad and the pressure-up cam 112 changes into the condition 
of moving a piston 58 directly. 

[01 18] Thus, easy structure can constitute equipment. 

[01 19] Moreover, with the configuration which an intensifier 54 is always operated and boosts the 
fuel pressure of intensifier 54 lower stream of a river, it cannot inject only with common rail pressure 
here. On the other hand, in the fuel injection equipment 110 concerning the gestalt of the 7th 
operation, since the condition of not moving a piston 58 by the pressure-up cam 112 can be acquired, 
the fuel pressure of intensifier 54 lower stream of a river can be maintained at common rail pressure, 
and injection with common rail pressure is also attained. Moreover, a pressure-up initiation stage can 
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be changed now by establishing the device in which the phase of the pressure-up cam 112 can be 
changed. The degree of freedom of fuel injection timing in the case of operating an intensifier 54 and 
injecting by this, is expandable. 
[0120] 

[Effect of the Invention] The fuel injection equipment applied to this invention as explained above 
has the following effectiveness. 

(1) Compared with a conventional pressure accumulator-type fuel injection equipment, super-high 
injection pressure- ization which carries out fuel injection with high pressure extremely is realizable. 
Good combustion and an exhaust air property can be acquired by this. Moreover, since a fuel 
injection period can be shortened, engine improvement in the speed is attained. 

(2) Since it has a pressure accumulator injection system (common rail injector) and the composition 
that the intensifier has been arranged at juxtaposition, the degree of freedom of an injection pattern 
(injection gestalt in different injection pressure) is large. 

(3) Since fuel pressure does not turn into below steam pressure on a pressure accumulator lower 
stream of a river, cavitation does not occur. Therefore, the endurance of an injection system is high. 

(4) Since it can inject only with the common rail pressure by the pressure accumulator even if an 
intensifier breaks down, an engine cannot stop suddenly and a car can be moved to a safe location. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3] 
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[Drawing 6] 
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[Drawing 7] 
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[Drawing 8] 
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[Drawing 9] 
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[Drawing 11] 
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[Translation done.] 
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